Objective: The main objective of this study was to estimate the annual direct healthcare cost of type 2 diabetes mellitus healthcare and its complications in Lithuanian population.
1.

Introduction
The prevalence of diabetes for 2011 has risen to 366 million, representing 8.5% of the world's adult population, with a prediction that by 2030 the number of people with diabetes will have risen to 552 million [1] .
The costs of diabetes mellitus type 1 and 2 are growing in all world countries. The disease management of patients with diabetes-related chronic complications is very expensive. In previous study of American Diabetes Association estimated a total cost diabetes mellitus in United States of America (USA) in 2002 and 2007 was 132 billion United States dollars (USD) (including USD 91.8 billion for direct medical costs and comprised USD 24.6 billion for chronic complications attributable to diabetes and USD 39.8 billion for indirect medical costs) and 174 billion (including USD 116 billion for direct medical costs and comprised $58 billion for chronic complications attributable to diabetes and USD 58 billion for indirect medical costs) USA dollars, respectively [2] [3] [4] . A recent study estimated the increased cost for the same disease in 2012, compared with previous estimations of earlier periods -USD 245 billion (including $176 billion in direct medical costs and USD 69 billion in reduced productivity) [2] [3] [4] .
The CODE-2 (Cost of Diabetes in Europe -Type 2) study revealed the cost of Type 2 diabetes in the eight European countries (Belgium, France, Germany, Italy, Netherlands, Spain, Sweden, the United Kingdom) -it was estimated at Euro (EUR) 29 billion a year (1999 values). The calculated average annual cost per patient was EUR 2834 a year [5] . Total cost for the diabetes mellitus type 1 and 2 in Sweden in 1987 and 2005 were EUR 439 million and EUR 920 million, respectively. The increase of 110% was as a result of a 69% growing in the estimated prevalence from 150 000 (1.8% of the population) to 254 000 (2.8%) and of an increase in the estimated annual cost per person diagnosed with diabetes by 24% [6] .
The annual cost per person in USA and Europe is different because the cost value is related to treatment strategies and estimation methods. The higher estimated annual mean cost per patient in the USA can be explained by higher prevalence rate, compared to other eight European countries as well [2] [3] [4] [5] [6] .
Scientific research has demonstrated that resources for treating diabetes-related chronic complications are much bigger than resources allocated for management and compensation of the disease itself [2] [3] [4] 7, 8] .
Direct costs to the healthcare sector include hospital services, physician services, lab tests and the daily management of diabetes mellitus supplies (insulin, syringes, oral hypoglycemic agents and blood-testing equipment). Costs range from relatively low-cost items, such as primary-care consultations and hospital outpatient episodes, to very highcost items, such as long hospital inpatient stays for the treatment of complications [9] .
It is the first research performed in Lithuania and its obtained results set preconditions for further full economic evaluation of patients with type 2 diabetes mellitus management in Lithuanian healthcare system. The main aim of this study was to estimate the annual direct healthcare cost of type 2 diabetes mellitus healthcare and its complications in Lithuanian population.
2.
Materials and methods
Study designs and data collection
The study uses a prevalence-based top-down approach. The random sample of study participants was formed using the database of the National Health Insurance Fund under the Lithuanian Ministry of Health. This database covering about 95% of Lithuanian population. Study participants were selected according these inclusion criteria: diagnosed diabetes mellitus type 2 (ICD-10 diagnosis codes E11.0-9), age 18 years and older (gestational diabetes mellitus was excluded). A total of 797 patients with diabetes mellitus type 2 were randomly selected from the National Health Insurance Fund under the Ministry of Health database. 35 participants were excluded from this study because were not diagnosed with diabetes mellitus type 2. The data of 762 patients were analyzed in this study. Patients who were diagnosed with the disease in the study year and died during 2011 with this diagnosis were included in the study sample as well. All the patients with these inclusion criteria attending Lithuanian primary healthcare centers had the same probability to be recruited in this study. Sample size of participants was determined on the basis of diabetes mellitus type 2 prevalence rates. The prevalence of diabetes mellitus in Lithuania according to the European health for all Database was 2.62% in 2011 year [10] . The data on resources utilized and costs between January 1, 2011 and December 31, 2011, was obtained from the same National Health Insurance Fund database ''Sveidra.'' The database included information about these patients' data: treatments, ambulatory and hospital inpatient care costs, as well sociodemographic and disease variables (age, living place, chronic diabetes-related complications, comorbidity). All costs are given in 2011 prices and presented in Lithuanian currency Litas (LTL), the costs are expressed in euros (in the study year the rate of exchange was approximately EUR 1 = LTL 3.45).
2.2.
Methods of evaluation direct healthcare costs 
Healthcare service costs
Ambulatory and hospital inpatient care prices were presented in National Health Insurance Fund database ''Sveidra'' and national legal documents. Database ''Sveidra'' does not include data about primary healthcare services prices, identification and adoption of these prices were based on Ministry of Health of Republic of Lithuania legal acts.
Costs of covered drugs and diabetes supplies
All prescribed medications for study participants were recorded. Reliable data on the type and quantity of drugs and diabetes supplies used in the ambulatory settings were available through retrospective analysis. Drugs used in hospital settings are included in the costs of medical services.
Total direct healthcare costs
The estimation direct cost type 2 diabetes mellitus and its complications was done by identifying the resources utilized and cost for management and treatment of disease and its complications (ambulatory care, hospital inpatient care, covered drugs in ambulatory settings). We distributed the overall direct costs of healthcare through three groups by diabetes-related chronic complications numbers (0, 1, 2, 3>). Chronic diabetes-related complications microvascular and macrovascular were considered in this study analysis [11] [12] [13] [14] . 
Statistical analysis
A statistical data analysis was performed with Statistical Package for the Social Sciences (SPSS) 17.0 software packages. For descriptive statistical analysis means, standard deviation (SD), 95% confidence interval (95% CI) and frequencies were calculated. For quantitative variables the hypothesis concerning normal distribution was checked using KolmogorovSmirnov test. When the normality was denied, the differences between mean values of the variable in three and more independent samples were compared using Kruskal-Wallis test. The difference between the results was considered statistically significant, if P < 0.05.
Results
Characteristics of the study populations
The all of socio-demographic and disease-related characteristics are shown in Table 1 . A total number of 762 patients with diabetes mellitus type 2 participated in this study. 62.3% of participants were women and 37.7% were men. The mean age 
was 67.07 years (SD 11.5, range 32-97). 60.0% patients are living in urban areas. 13.4% of the participants were exclusively treated with insulin, 63.4% were treated with oral hypoglycemic medication and 9.4% received oral hypoglycemic medication and insulin. 65.1% participants were diagnosed one or more diabetes-related chronic complications. It was identified that the most frequent diabetes-related chronic complications were cardiovascular disease (30.4%) and neuropathy (31.5%).
The majority of participants (87.9%) had diagnosed arterial hypertension.
Direct healthcare costs
Mean annual type 2 diabetes mellitus direct healthcare costs per patient accounted to EUR 955.73 (95% CI, 879.79-1031.67). Ambulatory care resource utilization is shown in Table 2 . On average, patients had 9.42 (range 1-39) general practitioner (Table 3) . 34.4% patients had at least one hospitalization during the 2011 year. It was identified that the most frequently 16.7% and 12.7% respectively patient with diabetes mellitus type 2 was treated in therapy and reanimation and intensive care units.
Total costs mean annual per person covered drugs and diabetes supplies in ambulatory settings for studied population were estimated at EUR 448.34 (95% CI, 411.14-485.54) ( Table 4 ). The cost distribution by treatment type showed, that more expensive treatment was with oral and non-insulin injectable hypoglycemic medications (mean annual cost per person, EUR 586.34; 95% CI, 298.90-873.78; P < 0.001). Only for 72.1% of the patients, one or more time was prescribed diagnostics strips in 2011. Table 5 shows the distribution of direct healthcare costs by diabetes-related chronic complications numbers groups. The average cost per person, increased gradually with the numbers of complications from EUR 671.94 (95% CI, 575.03-768.86) in patients without complications to EUR 1588.98 (95% CI, 1052.09-2125.86) in patients with 3 and more complications (Table 5 ). Though mean cost per person of ambulatory care and covered drugs increased statistically significantly with number of diabetes-related chronic complications (P < 0.001 and P < 0.001). But we did not find the significant relationship between hospital inpatient care cost and number of complications (P = 0.124).
Discussion
The analysis of healthcare costs set preconditions for further full economic evaluation of patients with type 2 diabetes mellitus management. Evaluation of the economic cost of diabetes mellitus and its predictive factors helps to inform policymakers and to motivate theirs change and reduce healthcare resources.
The largest part of direct costs in diabetes mellitus healthcare composed hospital inpatient care and covered drugs expenditures. Our study results confirm the previous cost of diabetes studies data. American Diabetes Association study data (2012) showed that the largest components of medical expenditures are hospital inpatient care (43% of the total medical cost), prescription medications to treat the complications of diabetes (18%), antidiabetic agents and diabetes supplies (12%) [3] . These results also confirm Schmitt-Koopmann et al., their accounted that total direct costs consisted of 53% hospitalization and 30% medication costs [15] .
In our study we observed that the presence of microvascular, macrovascular chronic complication increased the direct cost per patient. The CODE-2 European multicenter study observed that the presence of microvascular, macrovascular, or both types of complication increased the direct cost per patient by 1.7, 2.0, and 3.5 times, respectively, compared with patients without complications [16] . The same results were presented in earlier study performed in Switzerland, researchers found that direct medical expenditures growing is strongly related with diabetes mellitus complication presence [15] .
In our study was identified that the most frequent diabetesrelated chronic complications were neuropathy (31.5%) and cardiovascular disease (30.4%). In Poland study the biggest part of diabetes-related complications costs goes to heart disease (84.4%) care [11] . Likewise Sweden researchers found, that the most important diabetes-related chronic complication was cardiovascular disease, contributing 33% of the healthcare cost, 27% of the productivity loss and 82% of deaths in 1987 and respectively 34%, 24% and 65% in 2005 [6] .
Nevertheless, only 33.2% and respectively 64.2% patients was consulted at least one time per year by endocrinologist and ophthalmologist. The HbA1c test was not performed for 26.6% patients, within 2011. The same results were presented in earlier studies performed in Federation of Bosnia and Herzegovina [17] , Norway [18] and Australia [19] .
Results from our study demonstrate that the quality of this disease care is not insufficient.
Study strength and limits
It was the first research performed in Lithuania which evaluated the patients with type 2 diabetes healthcare direct costs. The random sample was constituted using the database of the National Health Insurance Fund under the Lithuanian Ministry of Health (this database covering about 95% of Lithuanian population). The results of this study can be used for evaluation of management type 2 diabetes mellitus in Lithuanian healthcare system.
Conclusions
The largest part of direct costs in diabetes mellitus healthcare composes hospital inpatient care and covered drugs expenditures. In our study we observed that the presence of microvascular, macrovascular chronic complication increased the direct cost per patient, compared with patients without complications.
